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Anastomotic Leaks After Intestinal Anastomosis
It’s Later Than You Think

Neil Hyman, MD, Thomas L. Manchester, MD, Turner Osler, MD, Betsy Burns, NP,
and Peter A. Cataldo, MD

Purpose: Anastomotic leaks are among the most dreaded compli-
cations after colorectal surgery. However, problems with definitions
and the retrospective nature of previous analyses have been major
limitations. We sought to use a prospective database to define the
true incidence and presentation of anastomotic leakage after intes-
tinal anastomosis.
Methods: A prospective database of two colorectal surgeons was
reviewed over a 10-year period (1995–2004). The incidence of leak
by surgical site, timing of diagnosis, method of detection, and
treatment was noted. Complications were entered prospectively by a
nurse practitioner directly involved in patient care. Standardized
criteria for diagnosis were used. A logistic regression model was
used to discriminate statistical variation.
Results: A total of 1223 patients underwent resection and anasto-
mosis during the study period. Mean age was 59.1 years. Leaks
occurred in 33 patients (2.7%). Diagnosis was made a mean of 12.7
days postoperatively, including four beyond 30 days (12.1%). There
was no difference in leak rate by surgeon (3.6% vs. 2.2%; P � 0.08).
The leak rate was similar by surgical site except for a markedly
increased leak rate with ileorectal anastomosis (P � 0.001). Twelve
leaks were diagnosed clinically versus 21 radiographically. Contrast
enema correctly identified only 4 of 10 leaks, whereas CT correctly
identified 17 of 19. A total of 14 of 33 (42%) patients had their leak
diagnosed only after readmission. Fifteen patients required fecal
diversion, whereas 18 could be managed nonoperatively.
Conclusions: Anastomotic leaks are frequently diagnosed late in the
postoperative period and often after initial hospital discharge, highlight-
ing the importance of prospective data entry and adequate follow-up.
CT scan is the preferred diagnostic modality when imaging is required.
More than half of leaks can be managed without fecal diversion.

(Ann Surg 2007;245: 254–258)

Anastomotic disruption is perhaps the most dreaded com-
plication after intestinal surgery. Some leaks presents in a

dramatic fashion early in the postoperative period, leaving little
doubt about the diagnosis. However, many others present in a far
more subtle fashion, often relatively late in the postoperative
period, and can be difficult to distinguish from other postop-
erative infectious complications.

It is this latter scenario where definitions are critical and
retrospective analyses become rather suspect. In this light, it
is not surprising that the reported incidence of anastomotic
leakage varies so dramatically in the literature.1–7 The aim of
this study was to use a rigorous, prospectively maintained
complication database to more accurately define the inci-
dence and presentation of anastomotic leakage after intestinal
anastomosis.

METHODS
All patients undergoing laparotomy, bowel resection,

and anastomosis by 2 board-certified colon and rectal sur-
geons at Fletcher Allen Health Care (the teaching hospital of
the University of Vermont) from January 1, 1995 to Decem-
ber 30, 2004 were entered into a prospectively maintained
database. Patients were followed daily throughout their hos-
pitalization and complications were recorded by a single
nurse practitioner who was a member of the surgical team and
rounded with housestaff. A follow-up data form was com-
pleted at the time of follow-up in the outpatient clinic to
record any readmissions or complications after initial hospital
discharge. All recorded complications were reviewed by a
panel of gastrointestinal surgeons on a monthly basis to
assure appropriate classification and standardization of defi-
nitions.

After completion of the study period, the datasheets of
all patients who underwent a laparotomy, resection and intes-
tinal anastomosis (CPT codes 44120, 44125, 44140, 44145,
44150, 44153, 44160, 44626, 45119) were scrutinized for com-
plications. The hospital records and clinical charts were retro-
spectively reviewed for any patients in this group who were
listed as having developed an anastomotic leak; to ensure
completeness, the charts of those patients who were noted to
have had a postoperative enterocutaneous fistula or abscess
were also reviewed.

Patients who underwent simple stoma closure or had
their anastomosis protected by a proximal diversion were
excluded from analysis. Patients who were transferred from
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outlying hospitals with a leak, abscess or fistula were also
excluded unless they redeveloped the complication after sur-
gery at our institution. All postoperative fistulas communi-
cating with the surgical anastomosis were reclassified as a
leak. Postoperative abscesses were reclassified as a leak if
there was extravasation of enteric contrast on an imaging
study, there was significant perianastomotic air, or commu-
nication with the anastomosis was noted after radiologic
drainage.

Demographics (age, gender), operating surgeon, and anas-
tomotic category (enteroenteric, colocolic, ileocolic, colorectal,
ileorectal, ileoanal, or coloanal) were recorded. The postopera-
tive day the leak was diagnosed was noted along with the
primary method of diagnosis (clinical or radiologic). The results
of any radiologic studies were recorded as was patient outcome
(ie, requirement for fecal diversion, death).

Differences in the leak rate by anastomotic location and
surgeon were assessed using a logistic regression model and
then compared using Fisher exact test. A two-tailed Student t
test was used to compare the presentation of those patients
who required fecal diversion to those who did not. Fisher
exact test was used to compare the positive predictive value
of computed tomography scanning (CT) to contrast enema.

RESULTS
A total of 1223 patients underwent an intestinal resec-

tion and anastomosis without fecal diversion during the study
period. Seventy-four patients (6.1%) had at least one addi-

tional anastomosis performed. Thirty-three patients (2.7%)
developed an anastomotic leak, including 17 males and 16
females. The mean age of patients with a leak was 59.1 years
(range, 27–88 years). Outpatient follow-up complication data
were available in 96% of discharged patients.

The incidence of clinical leakage by location of anas-
tomosis and surgeon is displayed in Table 1. There was no
difference in the leak rate by surgeon (3.6% vs. 2.2%, P �
0.08). Although the leak rate by an anastomotic location was
generally quite similar (Fig. 1), there was a dramatic increase
in the anastomotic leak rate for ileorectal anastomosis (23.3%,
P � 0.001).

Overall, leaks were diagnosed at a mean of 12.7 days
postoperatively (Fig. 2). Twelve of the 33 leaks were diag-
nosed clinically at a mean of 7.0 days postoperatively (range,
1–19 days). The remaining 21 were diagnosed radiologically
at a mean of 16.0 days postoperatively. Contrast enema was
obtained in 10 cases; in 4 cases, the leak was observed but in
6 cases, the test was falsely negative. Four of these 6 patients
with false-negative contrast enemas had the diagnosis made
on CT scan and 2 on clinical grounds.

CT scans were obtained in 19 cases. The leak was
correctly diagnosed in 17 instances (89.5%), but 2 scans were
falsely negative. Both of these patients went on to have
positive contrast enemas. The positive predictive value of CT
scan was superior to contrast enema (89.5% vs. 40%, P �
0.009), but these tests were often applied in somewhat dif-
ferent clinical circumstances in this observational study.

Fifteen of 33 patients (45.5%) required fecal diversion;
these patients were diagnosed at a mean of 9.6 days postop-
eratively (range, 1–38 days). Eighteen patients were able to
be managed nonoperatively (typically with radiologic drain-
age and antibiotics); these patients were diagnosed at a mean
of 15.2 days postoperatively (range, 2–35 days). Two patients
died (5.7%), both of whom had been treated with fecal
diversion. Interestingly, 14 of 33 patients (42%) were diag-
nosed upon readmission to the hospital, and 4 of 33 (12%)
had the leak diagnosed 30 days or more after their initial
surgery.

TABLE 1. Incidence of Clinical Leaks by Type of
Anastomosis

Anastomosis Surgeon 1 Surgeon 2 Total

Enteroenteric

Patients 76 134 210

Leaks 2 0 2

Colocolic

Patients 94 185 279

Leaks 1 6 7

Ileocolic

Patients 85 251 336

Leaks 4 4 8

Colorectal

Patients 118 125 243

Leaks 4 2 6

Ileorectal

Patients 9 21 30

Leaks 4 3 7

Ileoanal

Patients 16 69 85

Leaks 0 3 3

Coloanal

Patients 14 26 40

Leaks 0 0 0

Total

Patients 412 811 1223

Leaks 15 18 33

3.6% 2.2% 2.7%

FIGURE 1. Leak rate by anastomotic type (see Table 1 for
key).
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DISCUSSION
Surgeons are all too familiar with the potentially dev-

astating consequences of an anastomotic leak. Patients clas-
sically develop agonizing abdominal pain, tachycardia, high
fevers, and a rigid abdomen, often accompanied by hemody-
namic instability. In these cases, urgent return to the operat-
ing room for peritoneal washout and fecal diversion is gen-
erally required; prolonged stays in the intensive care unit and
death are not uncommon. The mortality rate for an anasto-
motic leak in the literature typically is in the 10% to 15%
range.8–11 Further, anastomotic leakage has been associated
with increased local recurrence and diminished survival after
colorectal cancer surgery.12,13

However, a large number of patients ultimately found
to have an anastomotic leak develop a more insidious pre-
sentation, often with low-grade fever, prolonged ileus, or
failure to thrive.14 In these patients, making the diagnosis
may be much more difficult as the clinical course is often
similar to other postoperative infectious complications. Ra-
diologic imaging is usually required; even then, the diagnosis
may be elusive or at least uncertain.

We think that this latter group of patients often escapes
detection when retrospective analyses are performed, thereby
grossly underestimating the true incidence of anastomotic leak-
age after intestinal anastomosis. These patients are often dis-
charged from the hospital without the correct diagnosis in the
present environment of cost containment as their nonspecific
symptoms (ie, poor appetite, failure to thrive) are not enough to

“justify” continued hospitalization (ie, “he’ll do better at home”).
Forty-two percent of the patients in this series with a leak had
been sent home from the hospital; they may not have been
identified from a traditional retrospective audit, as most studies
use hospital discharge as a study endpoint.

Distinguishing an “anastomotic leak” from a postopera-
tive abscess, especially retrospectively, can be very difficult.
Unless concomitant review is undertaken of patients classified as
having a postoperative abscess, some leaks will be missed. In
many cases in our database, we were able to show that a
postoperative abscess was caused by a small anastomotic leak.

Although the literature is replete with studies that
specify a rate of anastomotic leakage, it is seldom possible to
know what constitutes a “leak.” Bruce et al performed a
systematic review of studies measuring the incidence of anasto-
motic leaks after gastrointestinal surgery; in the 97 studies
reviewed, there were a total of 56 separate definitions of anas-
tomotic leak.15 A leak may be defined by the need for reopera-
tion, clinical findings, or radiologic criteria, making compar-
isons between studies difficult or impossible. Further, there is
typically a “cutoff” at 30 days postoperatively and/or hospital
discharge for diagnosis, which will fail to capture many leaks,
as our study clearly shows.

We think that our large prospective database, maintained
by an independent nurse practitioner with concomitant review
by a surgical panel, provides a far more accurate representation
of the true incidence and presentation of an anastomotic leak.

FIGURE 2. Leak by day of diagnosis.
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Compared with other series, we likely included a number of
patients with small contained leaks, which tend to present later
in the clinical course and can often be treated without fecal
diversion.16 Our low mortality rate (5.7%) likely represents a
much higher representation of small leaks, although improve-
ments in critical care may also have played a role.

CT scanning appears to be far more helpful than con-
trast enema in the radiologic diagnosis of a leak. Contrast
enemas failed to identify the leak 60% of the time. However,
in the 2 cases where the CT scan was negative and a leak was
suspected, the contrast enema successfully diagnosed the leak
suggesting a complimentary nature of these diagnostic tests.
Although the numbers are small, CT scan does appear to be
the radiologic procedure of choice to diagnose an anastomotic
leak after intestinal surgery when clinical findings alone are
insufficient.

Although our leak rate (2.7%) compares favorably to
the published literature, we were surprised and disturbed by
the strikingly higher rate of anastomotic leak after ileorectal
anastomosis. Even though the total number of patients in this
subgroup was relatively small (30), the increase was highly
significant. All 7 leaks occurred in patients who had an
anastomosis constructed with a circular stapler using the
double-stapled technique; 5 of the patients had subtotal co-
lectomy for multiple synchronous neoplasms and 2 for
Crohn’s disease. The reason for our poor performance in this
subgroup is uncertain, although subtotal colectomy has pre-
viously been associated with an increased leak rate.17 We
wonder if the terminal ileum in some patients may be too
narrow and/or thin walled for the atraumatic placement of the
anvil of the circular stapler and plan to change our anasto-
motic technique in this subgroup.

We were also impressed by the marked similarity in
leak rates among the other locations, which ranged from 0.9%
to 3.5%. Higher leak rates are typically reported for low
pelvic anastomoses or anastomoses to the anal canal.18–23

The leak rates for colorectal and coloanal anastomosis were
2.5% and 0%, respectively, in this series. However, it is
important to note that patients who had a proximal diverting
stoma were excluded from analysis in this series. Nonethe-
less, our results suggest that a low leak rate can be achieved
in properly selected patients.

Although we think that our database and methodology
offer important advantages over previous studies looking at an
anastomotic leakage, we still could have missed a small number
of leaks. Patients who develop an anastomotic leak treated at
another institution may have escaped our detection. However,
University of Vermont/Fletcher Allen Healthcare is the only
tertiary care hospital serving a large geographic area; it seems
unlikely that these complications were treated at outlying com-
munity hospitals. Further, since our database included outpatient
follow-up, we had an additional opportunity to capture compli-
cations treated in other settings. Another confounding factor is
differentiating between “simple” postoperative abscesses and an
anastomotic leak in selected instances. Although we tried to use
rigorous clinical and radiologic criteria, there are some cases in
which the distinction cannot be made with absolute certainty.

CONCLUSION
We think that prospective data collection is required to

more accurately determine the true incidence and presenta-
tion of anastomotic leakage. Many of these leaks are diag-
nosed late in the postoperative period, commonly after dis-
charge from the hospital. Increased awareness of these more
subtle leaks may allow for more timely diagnosis and treat-
ment. Further, a prospective database with ongoing peer
review allows for meaningful comparison of outcomes as
definitions can be standardized and opportunities for im-
provement may be identified and targeted.
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